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LINEAR LIGHT SOURCE HAVING INDENTED REFLECTING 

PLANE 

FIELD OF THE INVENTION 

The present invention relates to a linear light source having an indented 

5 reflecting plane and, more particularly, to a linear light source used in picture 
readout devices and liquid crystal modules. The linear light source provides a 
light guide bar having an indented reflecting plane and an arc-shaped emission 
plane. Through arrangement of LEDs in a light source component, the light 
collecting effect of the whole linear light source will be better and the light 

10 thereof will be more uniform. 

BACKGROUND OF THE INVENTION 

In picture readout devices such as scanners, fax machines, multi-function 
printers and copiers, a linear light source is required to illuminate an object in 
the background of liquid crystal. One method is making use of a linear light 

15 source and combining a light guide bar to convert the linear light source into a 
planar light source, thereby providing backlight for a liquid crystal panel. 

Fig. 1 shows a linear light source used in picture readout devices and liquid 
crystal modules in U.S. Pub. App. No. 10/288,444, wherein a convex polygonal 
light guide bar and a linear light source having a reflecting plane is disclosed. 

20 The linear light source 10' includes a light guide bar 20' and a light source 
component 30'. The light guide bar 20' is a convex polygonal cylinder, and 
includes an incident plane 220', an emission plane 240', a reflecting plane 230' 
and a plurality of reflecting layers 250'. Light of at least an LED of the light 
source component 30' first passes through the incident plane 220', is reflected 

25 in the reflecting layers 250' of the convex polygonal cylinder to the reflecting 



t 



plane 230' , and then is projected out via the emission plane 240'. 

Figs. 2 A and 2B show showing surface processing of the reflecting plane 
disclosed in U.S. Pub. App. No. 10/288,444. The inner surface of the reflecting 
plane is processed. There are two ways of processing the surface texture. One 

5 way is processing in sections to let each section have a different roughness for 
increasing/decreasing the reflection, refraction, and absorption coefficients. The 
surface with a high roughness has a large scattering capability and a large 
reflecting angle. On the contrary, the surface with a low roughness has a small 
scattering capability and a small reflecting angle, and whose light flux can be 

10 changed simultaneously. The other way is let the surface far away from the 
light source have a higher roughness and the surface near the light source have 
a low roughness. 

Accordingly, the above disclosure mainly processes the surface of the 
reflecting plane to obtain a uniform light. However, how to enhance the 
1 5 uniformity and brightness of the emission light is still an important topic for 
research. 

SUMMARY OF THE INVENTION 

The primary object of the present invention is to provide a linear light source 
having an indented reflecting plane, wherein a light guide bar makes use of an 
20 indented reflecting plane to obtain a uniform reflected light, and an arc-shaped 
emission plane is used to collect light for enhancing the brightness. 

Another object of the present invention is to provide a linear light source 
having an indented reflecting plane, wherein at least a red LED is placed 
between at least a blue LED and at least a green LED. These LEDs are placed 
25 in a circle with a diameter 1.12±0.1mm to let the emission angles of different 



LEDs be closer, thereby obtaining a shorter useless region and letting the 

emission light be more uniform. 

To achieve the above objects, the present invention provides a linear light 

source comprising a light guide bar and a light source component. The light 
5 guide bar is a polygonal cylinder having an arc-shaped plane. The cylinder has 

an incident plane for light incidence and located at the tail end of the cylinder. 

Any two opposed surfaces of the cylinder are an indented reflecting plane and 

an arc-shaped emission place, respectively. The other surfaces are composed of 

a plurality of reflecting layers. The slope of the indented reflecting plane of the 
10 light guide bar is controlled within 0.03-0.15 degree. Through controlling the 

light-emission slope and height of the indented reflecting plane, the light will 

be more uniform. The brightness can also be enhanced through the light 

collecting effect of the arc-shaped emission plane. 

Moreover, the light source component can let the light emission angle of 
15 each LED be closer to accomplish a shorter useless region through the 

arrangement of the LEDs. At least a red LED is placed between at least a green 

LED and at least a blue LED. The arrangement area of the LEDs is restricted in 

a circle with a diameter 1.12±0.1mm. 

The various objects and advantages of the present invention will be more 
20 readily understood from the following detailed description when read in 

conjunction with the appended drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS: 

Fig. 1 is an exploded perspective view of a linear light source used in picture 

readout devices and liquid crystal modules in U.S. Pub. App. No. 10/288,444; 
25 Fig. 2A is a diagram showing surface processing of the reflecting plane in 
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U.S. Pub. App. No. 10/288,444; 

Fig. 2B is another diagram showing surface processing of the reflecting 
plane in U.S. Pub. App. No. 10/288,444; 

Fig. 3 is an exploded perspective view of a linear light source according to a 
5 preferred embodiment of the present invention; 

Fig. 4 is a cross-sectional view of a light guide bar according to a preferred 
embodiment of the present invention; 

Fig. 5 is a view of a light source component according to a preferred 
embodiment of the present invention; 
10 Fig. 6 is a view of an indented reflecting plane according to a preferred 
embodiment of the present invention; 

Fig. 7 is a view showing the placement positions of LEDs according to a 
preferred embodiment of the present invention; 

Fig. 8 A is a test diagram of light uniformity of U.S. Pub. App. No. 169,467; 
15 and 

Fig. 8B is a test diagram of light uniformity according to a preferred 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention improves the surface processing of a reflecting plane 
20 in a light guide bar and the shape of an emission plane and the placement 
position of LEDs of a light source component disclosed in JAPAN Pat. No. 
2003-073059 to let light be more uniform and enhance the brightness. 

As shown in Fig. 3, a light source 10 comprises a light source component 30 
and a light guide bar 20. The light guide bar 20 is a polygonal cylinder having 
25 an arc-shaped emission plane 240, and mainly includes at least an incident 
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plane 220 for light of LEDs and a plurality of reflecting layers 250 and an 
indented reflecting plane 230. Please also refer to Fig. 4. The arc-shaped 
emission plane 240 has the function of condensing light to enhance the 
brightness of light. The radius of the arc-shaped emission plane is 0.73±0.1 



Please refer to Fig. 5 simultaneously. The light source component 30 
includes an installation plane 310, a positioning plane 320 and a reflecting 
plane 330. It is also feasible that there are more than one reflecting plane. 

As shown in Fig. 6, the reflecting plane of the light guide bar is an 

10 arc-shaped reflecting plane 230. The angle of elevation of the indentation is 
between 0.03-0.15 degree. The indented reflecting plane can be divided into 
many sections for processing. The angle of elevation (between the range of 
0.03-0.15 degree) is also divided into many sections for processing. For 
instance, if the length of the reflecting plane is divided into two sections, the 

15 angle of elevation of the indentation of the first section is 0.03-0.09 degree, 
and the angle of elevation of the indentation of the second section is 0.09-0.15 
degree. When the length of the reflecting plane is divided into many sections, 
the range of the angle of elevation of each section may be deduced by analogy. 
How the indentation height and the length of the reflecting incline are 

20 calculated is illustrated below with the length of the reflecting plane divided 
into two sections. 

1 . The first section has an angle of elevation of the indentation between 
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mm. 



0.03-0.09 degree: 



X1=(L1-Nl)tan01 



(1) 



25 



Yl=Xl/sin § 1 



. (2) 
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wherein LI is the distance to the distal end of the first section from the 
intersection point of the focus of LEDs extended leftwards and the 
horizontal axis (between 114~135mm), 0 1 is between 0.03-0.09, Nl 
is the length of the first section (between 1-111), XI is the indentation 
height of the first section; Yl is the length of the reflecting incline of 
the first section, and <§> 1 is the angle of the reflecting emission plane 
(30-40 degrees). 

The indentation height of the first section is first calculated out by (1), 
and the length of the reflecting incline of the first section is then calculated 
out by (2). 

2. The second section has an angle of elevation of the indentation 
between 0.09-0.15 degree: 

X2=(L2-N2)tan6>2 (3) 
Y2=X2/sin § 2 (4) 

wherein L2 is the distance to the distal end of the second section from 
the intersection point of the focus of LEDs extended leftwards and the 
horizontal axis (between 127-1 70mm), 0 2 is between 0.09-0.15, N2 
is the length of the second section (between 1-111), X2 is the 
indentation height of the second section; Y2 is the length of the 
reflecting incline of the second section, and § 2 is the angle of the 
reflecting emission plane (30-40 degrees). 

The indentation height of the second section is first calculated out by 
(3), and the length of the reflecting incline of the second section is then 
calculated out by (4). 

As shown in Fig. 7, wherein the installation positions of LEDs of the three 



primary colors (red (R), green (G) and blue (B)) of the light source component 
30 are disclosed to effectively shorten the useless region (region with 
non-uniform light). Because the wavelengths of the LEDs of the three primary 
colors are different, in order to let the emission angles thereof be closer, at least 

5 a red LED 42 is placed between at least a green LED 44 and at least a blue 
LED 46. A circle is plotted with the center of the LEDs as the center. The 
diameter of the circle is 1.12+0.1 mm. When the light source component 30 is 
tightly connected with the light guide bar 20, the useless region can be 
effectively reduced to let light be uniformly projected out after reflected in the 

10 light guide bar, thereby enhancing the quality of scanning. 

Please refer to Figs. 8 A and 8B. The present invention makes use of an 
indented reflecting plane and an arc-shaped emission plane. Because of the 
change of the emission area of the indented reflecting plane, light can be 
uniformly distributed on the reflecting plane. Moreover, through the light 

15 condensing effect of the arc-shaped emission plane, light can be condensed 
onto the reflecting plane of the object image to accomplish the optimum 
emission efficiency and uniformity. As compared to the conventional structure, 
the present invention can accomplish much better effects. 

To sum up, the present invention proposes a linear light source, which 

20 comprises a light guide bar and a light source component. The light guide bar is 
a polygonal cylinder having an arc-shaped plane. Any two opposed surfaces of 
the cylinder are an indented reflecting plane and an arc-shaped emission place, 
respectively. The other surfaces are composed of a plurality of reflecting layers. 
Through controlling the light-emission slope and height of the indented 

25 reflecting plane, the light will be more uniform. The brightness can also be 



enhanced through the light collecting effect of the arc-shaped emission plane. 
Moreover, the light source component can let the light emission angle of each 
LED be closer to accomplish a shorter useless region through the arrangement 
of the LEDs. 

Although the present invention has been described with reference to the 
preferred embodiments thereof, it will be understood that the invention is not 
limited to the details thereof. Various substitutions and modifications have been 
suggested in the foregoing description, and others will occur to those of 
ordinary skill in the art. Therefore, all such substitutions and modifications are 
intended to be embraced within the scope of the invention as defined in the 
appended claims. 



8 



